This study describes community members' knowledge of Ebola Virus Disease (EVD), their attitudes and preventive practices. A mixed methods approach was used. A random sample of 1028 community members aged 15 -65 years was interviewed in a quantitative survey. This was complemented with a qualitative study involving 24 opinion leaders who were carefully selected. The study was conducted in Kintampo North and South districts of Ghana from August 2014 to October 2014. 83% of respondents had heard of EVD, but 62.5% did not know the duration between the time of infection and onset of clinical symptoms. The most popular symptom mentioned spontaneously was bleeding through body orifices (48.6%). Majority of respondents mentioned handshake or skin contact as a mode of transmission (57.3%) and reduced contact with bats as a means to prevent the spread of EVD (58.1%). Knowledge of transmission of body fluids such as faeces, blood or urine was low (<10%), though this varied significantly by socio-demographic group. Majority (94%) of respondents acknowledged that EVD was a serious disease, however, only 58% saw themselves at risk. Current preventive behaviours included: improved hand hygiene (83%) and avoidance of handshakes and physical contact with people (81%). Community members in the Kintampo districts have high level of awareness of EVD, but important gaps in knowledge of EVD still exist, especially concerning body fluids as a mode of transmission. There is the need to intensify educational messages as part of Ghana's preparedness towards a potential EVD outbreak.
Introduction
The recent Ebola Virus Disease (EVD) outbreak in West Africa has been the worst since it was first reported in 1976. By March 27th 2016, 28,646 cases and 11,323 deaths were reported, mostly in Guinea, Sierra Leone and Liberia [1] . The WHO has since declared the end of the Public Health Emergency of International Concern regarding the Ebola virus disease outbreak in West Africa. However, there are sporadic cases reported [1] . The EVD outbreak had devastating consequences aside illnesses and deaths; it adversely affected health systems [2] [3] [4] [5] , livelihoods, economies [6] , and long-held cultural traditions [7] . At the height of the outbreak, widespread poverty, corruption, underdeveloped health care systems, low educational attainment [2] [4] and cultural practices [8] were identified as exacerbating its effects.
Though not directly affected by EVD, its close proximity to affected countries put Ghana at high risk of an outbreak [5] . Ghana had a high probability of experiencing EVD cases [5] . In July 2014 when the first EVD case was reported in Nigeria, Ghana's capital town, Accra, was overwhelmed with its worst Cholera outbreak in recent times.
This heightened the poor emergency preparedness of Ghana's health system to manage a possible EVD outbreak.
Media messages during this period emphasized reduction in bushmeat consumption, body contact and handshakes as well as contact with pigs as prevention strategies, in agreement with WHO guidelines [9] . Also, they mentioned that EVD had no cure. In the absence of a cure, therefore, behaviour change was the most realistic option for preventing and controlling the epidemic [8] . Such behaviour change required interventions based on an understanding of peoples' knowledge, beliefs, attitudes and behavioural patterns.
This study therefore sought to describe community members' knowledge of EVD, their attitudes and practices (behaviour) related to the disease at household level. This was to identify potential knowledge gaps to address during community education for prevention of the disease. This study is in response to increased local concerns for EVD at the height of the outbreak. It is also an important contribution by Kintampo Health
Research Centre (KHRC) whose mandate is to carry out relevant public health research to enhance the health of communities in the middle belt of Ghana [10] [11].
Methods
A community-based cross-sectional study was conducted from 18th August to 17th
October 2014, using both quantitative and qualitative data collection methods.
Study Area
The study was conducted in the Kintampo Districts of Ghana, where the Kintampo Health and Demographic Surveillance System (KHDSS) operates. The KHDSS is run by the Kintampo Health Research Centre (KHRC) [10] [11] . The resident population of 134,970 individuals lives in largely rural communities with about half of the population having no formal education [10] . Majority of residents are farmers and mainly belong to the Christian religion. Other population characteristics of the study area have been described in a paper by Owusu-Agyei et al. The knowledge section inquired about awareness of EVD, information sources about EVD, signs and symptoms of EVD, knowledge about EVD transmission modes and prevention. In the attitude section, respondents answered "Agree", "Not Sure" or "Disagree" to 10 attitude statements. The practices section elicited responses on the first thing respondent would do on suspicion of someone having EVD symptoms, and their current practices to avoid EVD.
Qualitative Methods
In depth interviews (IDIs) were conducted by trained interviewers using pretested interview guides in English or the local language (Twi). The guide explored knowledge, attitudes and perceptions on EVD. IDIs were audio-recorded and transcribed verbatim.
The interviews were conducted at homes or workplaces of the participants and lasted about thirty (30) minutes each. Data collection continued until saturation was reached.
Interviews conducted in the local language (Twi) were first translated and then transcribed verbatim into English language. As a quality control check, the audio recorded transcriptions were exchanged between transcribers and vetted to make sure the typed transcripts matched the audio transcripts.
Sample Size and Sampling
For the survey, a sample size of 1028 was computed based on 90% power (alpha = 0.05) to determine if 22% of residents of the Kintampo districts knew of EVD, comparable to the 18% in a study in Cote d'Ivoire [12] . A two-stage sampling approach was used: first, 1,028 out of 30,155 households in the study area, after which one individual of working age 15 to 65 years was selected from each household. This sampling process was used because the population of interest were households. The work-age population was sampled because they are the breadwinners in their household and their knowledge, attitudes and behaviour tends to affect the general health status of the household. Sampling The questionnaires and interview guide are available from KHRC upon request.
was done using STATA 12 [13] on KHDSS databases which has a record of all households and members in situations where a respondent was unavailable for interview, a replacement was made from a supplementary sample drawn of other eligible respondents residing in the same household or others within the same geographic cluster.
IDIs were conducted among another 24 community members involving 3 Unit
Committee members, 2 Assemblymen, 1 chief, 6 religious leaders and 12 community members. The respondents were selected as representative sample of different types of social hierarchy in the study area.
Data Management and Analysis
Quantitative data were double-entered into Microsoft FoxPro 9.0, cleaned and verified.
This data were imported into STATA 12 [13] 
Results

Demographic Characteristics of Survey Respondents
A total of 1,028 respondents (405 males and 623 females) were interviewed. As shown in Table 1 , the mean age of respondents was 37.1 years. The largest and smallest agegroups were persons aged 30 -39 (26.5%) and 15 -19 years (11%) respectively.
Majority of respondents either had no education (37.8%) or had attained only middle/Junior High School (32.7%); only 11.4% of the respondents had attained secondary or higher education. Most respondents were farmers, labourers or domestics (56.3%).
15% were unemployed and 49.7% resided in large rural communities (i.e. with population between 1000 and 4999) ( Table 1 (a)).
16.5% of males have secondary or higher education compared to 8% of females (Table 1 (a)). 20 -29 year-olds had the largest percentage of secondary or higher education (Table 1 (a)).
Majority of older age-groups (40 years+) were mostly in farmer-labourer-domestic occupations compared to younger age-groups, who were typically self-employed traders or not working. Majority were farmers except a few who were engaged in small scale trading activities, such as brewing of alcoholic drinks, food vending, sewing/dressmaking and chemical selling.
Respondents' Awareness of Basic EVD Facts
From the survey, 83% (852/1028) of respondents had heard of EVD. Of these, 54.2%
(458/852) mentioned that EVD has no cure, 25.7% (217/852) thought EVD has a cure, whilst 20.1% (170/852) were unaware of a cure. 62.5% (532/852) did not know the duration between the time of infection and onset of clinical symptoms.
Where Respondents Heard about EVD
The survey showed that majority 93.9% (800/852) of respondents heard of EVD from 
Knowledge of EVD Signs and Symptoms
The most popular spontaneous response for signs and symptoms of EVD was bleeding through body orifices 48.6% (414/852). Other signs and symptoms such as reduced urine, difficulty in breathing and chest pain were less known by respondents (Figure 1 ). More than half of respondents were unaware of signs and symptoms such as headache, rashes, intense weakness, sore throat, muscle pain, sunken eyes, abdominal pain, reduced urine, difficulty in breathing or chest pain being associated with EVD ( Figure   1 ).
Knowledge of How EVD Is Transmitted
Majority (57.3%; 488/852) of respondents spontaneously mentioned handshake or skin contact as a mode of transmission for EVD. Less than 10% of study participants spon- 
Knowledge of How to Prevent EVD
As high as 58.1% (495/852) of respondents spontaneously mentioned reduced contact with bats, monkeys, pigs and other wild animals as a means to preventing EVD spread ( Figure 3 ).
As shown in Figure 3 , maintenance of hand hygiene (i.e. proper hand-washing and the use of hand sanitizers) was the next most commonly perceived prevention approach as 36.5% (311/852) mentioned spontaneously. Culling of infected animals and burning their carcasses was least mentioned spontaneously as a means of prevention 8% (71/ 852).
Tables 2-4 present associations of respondent characteristics by tertiles of the population. With the exception of sex and age, differences across the tertiles of other socio-demographic characteristics-education, place of residence and household wealth quintiles-were highly significant for knowledge of EVD symptoms (Table 2) , modes of transmission (Table 3 ) or preventive practices (Table 4 ). (Table 2) .
Similarly, persons with secondary or higher education, in professional, clerical occupations, living in urban locations, living in Kintampo North Municipality and those in the least poor wealth quintile were much more knowledgeable about modes of EVD transmission (Table 3) . These same categories of respondents knew more about EVD preventive practices (Table 4 ). In contrast with knowledge of EVD symptoms and modes of transmission, however, a weak relationship was observed between occupation and district when knowledge of EVD preventive practices was considered.
Attitudes about EVD
Majority 94% (803/852) of respondents acknowledged that EVD was a serious disease. Over 60% (528/852) of respondents did not agree that EVD affected only those who consumed bush meat or bats. Some IDI participants however had dissenting views:
"...all animals in the bush have this disease so if you eat them or if you come into contact with these dead animals you can get it" (Male, chemical seller).
Close to 45% (380/852) of respondents did not agree that EVD was from curses or spirits, though 29.2% (249/852) did. Respondents expressed divergent views in IDIs about the spiritual origin of the disease as below:
"Looking at it, it is obvious that it is caused by the devil…because these bats have been here for a long time. Have they now been seen as something which is not good enough for consumption? If it were not a devilish disease will that have been said? They (bats) are the only things in this community." (Male, farmer) Figure 4 . Attitudes about EVD.
"If they say it a spiritual disease or it is a curse, I don't think so, how can it be a curse, so can we say that all Ghanaians have been cursed or what? It is not a curse, I don't think so." (Female, farmer) "All we can do is to pray. We are all praying that this disease shouldn't come here [in Ghana]." (Female, farmer)
A little over 49% (420/852) of respondents viewed EVD as curable through medical treatment. Similar proportions, 46.7% (398/852) agreed that not all infected with EVD die from it.
The varied views on the cure for EVD from IDIs are as follows:
"I hear the Government has found a medicine for the disease. That is what I heard on the radio. They said we shouldn't get worried because there is going to be a cure. I don't know if it is true or false..." (Female, farmer) "There is no cure at the moment." (Male, farmer)
Forty-seven percent (398/852) of respondents thought it was feasible to prevent EVD. Also 48.6% (414/852) of respondents believed health facilities in the country were well-equipped to handle EVD outbreaks (Figure 4) . Some views on containing the outbreak were elicited during an IDI:
"I don't think they are prepared, I have never heard that this is what we the smaller facilities will use to protect ourselves when there is an outbreak" (Male, chief).
Respondents' First Action on Suspicion of a Case of EVD
Upon suspecting a case of EVD 35.1% (299/852) of respondents would first take the sick person to the health facility immediately, 11% (95/852) would leave the premises of the suspected case without any further action, and 6% (51/852) would inform health professionals to immediately quarantine the premises. Less than 1% each (5/852) of respondents would first send patients for prayers or herbal/spiritual treatment, or (4/852) buy drugs for them, or (4/852) call a radio station or other media outlets or (1/852) give oral rehydration salts.
Respondents' Current Actions in EVD Prevention
At the time of the survey, respondents took the following actions to prevent EVD: 83% (704/852) improved hand hygiene, 81% (686/852) avoided shaking hands or having physical contact with people, 80%, (677/852) kept their surroundings clean, 71% (602/ 852) reduced or stopped bush meat or pork consumption, and 52% (440/852) avoided close contact with sick people or animals.
Discussion
This study sought to describe knowledge, attitudes and preventive practices concerning EVD in the Kintampo districts, located in the middle belt of Ghana. This is essential to developing preventive interventions for community members considering that there is free movement of persons across the West African sub-region. We observed a high lev-el of awareness of EVD. In the study area-over 80% of respondents had heard of EVD.
In countries like Sierra Leone, awareness at the height of the outbreak was 100% [14] .
Gaps however were observed in respondents' knowledge and attitudes towards EVD that were likely to impact on behaviours and preventive practices. This is evidenced from survey results where almost half of the respondents were ignorant about the fact that the disease had no cure and were not aware of how long it took for symptoms of EVD to manifest.
Source of Information about EVD
Public education is fundamental to strategies aimed at controlling an EVD outbreak.
Radio was the commonest source of EVD information in our studied area, similar to observations in a study in Sierra Leone [14] . Being the most accessible media source for much of sub-Saharan Africa [15] , it should continue to be recognized as a dominant medium of propagating important information to rural populations such as the study communities. Television, social networks of friends and relations, churches, mosques and shrines could serve as complimentary media in integrating public education strategies.
Knowledge of EVD
Knowledge gaps were observed in this study. Knowledge of signs and symptoms, modes of transmission and prevention of EVD varied across the socioeconomic strata of respondents. Clearly, people with no education, those not working, most poor, those living in small rural communities were also the least knowledgeable in EVD, placing them at risk of contracting and spreading the disease. EVD communication strategies should aim at educating these groups on the various aspects of the disease.
Bleeding from body orifices was the most well-known symptom. This is primarily due to the pre-eminence of this symptom given by most messages in the study area.
The focus on bleeding, however, is problematic, as though it occurs rapidly, it does not occur at onset of the disease [16] and is also rare [17] . Educational messages should emphasize on early general symptoms such as headache, rashes, intense weakness, sore throat, muscle pain, sunken eyes, abdominal pain, reduced urine output, difficulty in breathing and chest pain. This is especially important in areas where malaria, which presents with similar symptoms, is common. Public education on the early symptoms of EVD is even more important now, considering the fact that the current EVD strain is not of the haemorrhagic type [18] .
Respondents mentioned handshake/skin contact with EVD cases, eating bats, monkeys and other bush-meat as the most widely known modes of transmission. This is not surprising as existing messages have focused on such issues. There were however uncertainties about body fluids' role in EVD transmission. The levels of ignorance are quite worrying, as direct contact with body fluids of EVD patients or living in contaminated environments greatly increases the risk of being infected [19] . Knowledge of urine and faeces as modes of transmission was low, especially as disposal is poor and individuals easily come into contact with such waste. Also, EVD can also persist in body fluids like semen after clinical recovery [20] .
Also, cultural practices involving handling the dead, as in much of Ghana [21] , are widespread in the study area. It is important, therefore, that such knowledge gaps should be targeted to ensure that the population, in case of an outbreak, does not facilitate the spread of infections. The role of body fluids and the possibility of transmission through sexual intercourse should also be highlighted.
On prevention of EVD, respondents demonstrated an appreciable level of knowledge. This is encouraging as one would have expected a lower level of knowledge in a population not currently experiencing an outbreak. Over the months ahead of this study, several activities had been organized to improve EVD awareness and preparedness in Ghana. For instance, EVD issues gained prominence on the media. A number of workshops and training were also organized for health and other key staff such as border officials. The appreciable high level of prevention knowledge could be fairly attributed to such interventions.
Some EVD prevention approaches were however better known. Reducing contact with bats, monkeys, pigs and other wild animals was the best known, followed by maintaining good hand hygiene. This level of knowledge is positive in light of the fact that the study area has a bush-meat consuming population.
Attitudes toward EVD
Study results suggest a higher sense of risk perception. Majority of respondents agree that EVD is a serious disease and that they are at risk of contracting it. They also disagree that EVD is a disease for only people who eat bush-meat or bats.
Respondents' understanding as to whether a person with EVD could be cured was mixed. Generally, the discourse surrounding EVD highlights its virulence with messages of possible survival being rather vague. For instance, less than half of respondents agree that not all people infected with EVD die from it. A similar proportion agree that EVD is curable through medical treatment or that our health facilities are equipped enough to handle outbreaks. It is important that subsequent messages highlight the point that one contracting EVD does not necessarily lead to death and that with early reporting, recovery is possible. This message will also help reduce stigmatization of entire families that are suspected to have cases.
Another major theme that was explored in the current study was people's perceptions of the linkages between spirituality and EVD infection. Findings showed a mixed picture as over a quarter of respondents agreed that EVD was a curse or spiritual disease and was curable through spiritual treatment and prayers ( Figure 4) . A fifth (20%) of respondents in a 2014 Sierra Leonean study [14] perceived the condition as spiritual.
A further quarter of respondents in the current study were not certain if EVD was a curse or curable spiritually (Figure 4 ).
Limitations
The responses to questions that required an interviewer's prompt may have been over-estimated. This is because respondents could possibly have guessed answers, when they actually were unaware of it. Field staffs were trained to further probe during the survey to ascertain that respondents truly provided answers they were certain about. As surveys were conducted during the day, males and 15 -19 year-olds were under-represented (by 8.7% and 9.5% respectively) mainly because they were not met in their homes as they were at work or at school. Further analysis by the authors shows that households selected were however, largely representative of the population. As shown in this study, differences in knowledge by sex and age were not statistically significant. Thus, this under-sampling is not expected to significantly affect findings. Also, this paper did not explore the impact of the source of information on the quality of the message. This will be the subject of another manuscript.
Conclusion
This study has documented high levels of awareness of EVD in the Kintampo districts. Some important gaps were also identified in knowledge of symptoms and mode of transmission of EVD. There was a high level of ignorance concerning body fluids as modes of transmission. Radio was the commonest means by which respondents heard about EVD. Community members agreed to EVD being a serious disease and that they were at risk of contracting it. The awareness of preventive approaches was also high among household respondents. There was, however, some uncertainty about the curable nature of EVD through medical treatment. There is the need to not only intensify but to improve the quality of educational messages as part of interventions to prepare Ghana for a potential EVD outbreak.
